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Executive Summary

Title:  The Marine Corps F-35B Joint Strike Fighter: Is STOVL the Way Ahead?

. Author: Major Brian W. Bann, United States Marine Corps

4

Thesis: No other platform can replicate the diverse STOVL basing options, capabilities of a
fifth-generation aircraft, and integration capacity within the MAGTF, therefore, the Marine
Corps should procure the F-35B only instead of augmenting fixed-wing tactical aviation with
additional platforms, in order to provide unparaileled flexibility, efficiency, and interoperability
to the MAGTTF.

. Discussion: The Marine Corps F-35B Joint Strike Fighter (JSF) Short Take-off and Vertical
Landing (STOVL) variant has come under increased scrutiny because it has lagged behind the F-
35A and F-35C variants during development test phases. Therefore, the Marine Corps currently
- faces a significant dilemma on the future direction it will take to support the Marine Air Ground
Task Force (MAGTF) with fixed-wing Tactical Aircraft (TACAIR). The Marine Corps took
calculated risk by forgoing procurement of any other TACAIR platform besides the F-35B.
Critics of the F-35B variant propose that the Marine Corps should procure an additional, or
alternate, platform to the F-35B. The proposed altemnative platforms to the F-35B-weigh
differently when comparing support to the MAGTF and risk. This paper analyzes the benefits .
and risks involved with the Marine Corps procuring single, or muitiple, TACAIR platforms. It
also provides a detailed examination of STOVL operations and future mission capabilities in
order to determine which platform will best support the MAGTF in the future.

- Conclusion: The Marine Corps should continue its pursuit for an all STOVL force despite
potential program setbacks or political pressure to change. A single TACAIR platform with
standardized procedures, streamlined maintenance, and the ability to support any MAGTF
mission optimizes an asset and maximizes an-opportunity for the Marine Corps. Specifically, no
other platform can replicate the diverse STOVL basing options, capabilities of a fifth-generation
. aircraft, or integration capacity within the MAGTF. The flexibility, efficiency, and
interoperability of the F-35B provide the lethal response required to support the future MAGTF
in an ever evolving and changing warfare environment. The combined fifth-generation and
STOVL capabilities of the F-35B yield the world’s most versatile strike-fighter in the history of
military aviation; the future success of Marine Corps aviation depends on its incorporation into
the MAGTF. Therefore, the Marine Corps should procure solely the F-35B JSF variant, as
’ -opposed to augmenting fixed-wing tactical aviation with additional platforms.
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Preface

As a U.S. Marine Corps aviator, I have been fortunate to fly two distinct tactical aircraft
in similar, yet different, operating environments. An AV-8B pilot by trade, I experienced the
capabilities and limitations of Short Take-Off and Vertical Landing (STOVL) aircraft aboard
 ship and forward-based in a combat environment. During an exchange tour with the U.S. Air
Force, I flew the F-16CJ and witnessed the capabilities and limitations of Conventional Take-Off
and Landing (CTOL) aircraft in a nearly identical combat environment. The experience gained
from numerous deployments in each aircraft permitted me to make a reasonably valid
comparison between the two types of aircraft, minimizing variables and unknowns in the
equation. Although these limited experiences are not all-inclusive to fixed-wing operations in
STOVL and CTOL aircraft, [ was able to synthesize and validate a number of data points for,
and against, each type of aircraft at the tactical level. In addition to analyzing aircraft
capabilities, I experienced the two diverse aviation cultures and, in thé process, gained a better
understanding of how and why the Marine Corps trains, equips, and fights the way it does.

I'would like to thank the professors at Command and Staff Cc;llege along with the
Leadership Communication Skills Center fér their mentorship, guidance, and patience. I would
also like to thank the JSF (Joint Strike Fighter) Transition Task Force at Headquarters Marine
Corps, the cadre of VMFAT-501 Instructors at Eglin Air Force Base, and the JSF Test Cell at

Naval Air Station Patuxent River for the information and direction they provided.
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Executive Summary

Title: The Marine Corps F-35B Joint Strike Fighter: Is STOVL the Way Ahead?

. Author: Major Brian W. Bann, United States Marine Corps

Thesis: No other platform can replicate the diverse STOVL basing options, capabilities of a
fifth-generation aircraft, and integration capacity within the MAGTTF; therefore, the Marine
Corps should procure the F-35B only instead of augmenting fixed-wing tactical aviation with
additional platforms, in order to provide unparalleled flexibility, efficiency, and 1nteroperab111ty
to the MAGTF.

R Discussion: The Marine Corps F-35B Joint Strike Fighter (JSF) Short Take-off and Vertical
Landing (STOVL) variant has come under increased scrutiny because it has lagged behind the F- -
35A and F-35C variants during development test phases. Therefore, the Marine Corps currently

- faces a significant dilemma on the future direction it will take to support the Marine Air Ground"
Task Force (MAGTF) with fixed-wing Tactical Aircraft (TACAIR). The Marine Corps took
calculated risk by forgoing procurement of any other TACAIR platform besides the F-35B.
Critics of the F-35B variant propose that the Marine Corps should procure an additional, or
alternate, platform to the F-35B. The proposed alternative platforms to the F-35B-weigh
differently when comparing support to the MAGTF and risk. This paper analyzes the benefits .
and risks involved with the Marine Corps procuring single, or multiple, TACAIR platforms. It
also provides a detailed examination of STOVL operations and future mission capabilities in
order to determine which platform will best support the MAGTF in the future.

- Conclusion: The Marine Corps should continue its pursuit for an all STOVL force despite
potential program setbacks or political pressure to change. A single TACAIR platform with
standardized procedures, streamlined maintenance, and the ability to support any MAGTF
mission optimizes an asset and maximizes an opportunity for the Marine Corps. Specifically, no
other platform can replicate the diverse STOVL basing options, capabilities of 4 fifth-generation
aircraft, or integration capacity within the MAGTF. ‘The flexibility, efficiency, and
interoperability of the F-35B provide the lethal response required.to support the future MAGTF
in an ever evolving and changing warfare environment. The combined fifth-generation and
STOVL capabilities of the F-35B yield the world’s most versatile strike-fighter in the history- of
military aviation; the future success of Marine Corps aviation depends on its incorporation into
the MAGTF. Therefore, the Marine Corps should procure solely the F-35B JSF variant, as
" opposed to augmenting fixed-wing tactical aviation with additional platforms.
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Preface

As a U.S. Marine Corps aviator, I have been fortunate to fly two distinct tactical aircraft
in similar, yet different, operating environments. An AV-8B pilot by trade, I experienced the
capabilities and limitations of Short Take-Off and Vertical Landing (STOVL) aircraft aboard
 ship and forward-based in a combat environment. During an exchange tour with the U.S. Air
Force, I flew the F-16CT and witnessed the capabilities and limitations of Conventional Take-Off
and Landing (CTOL) aircraft in a nearly identical combat environment. The experience gained
from numerous deployments in each aircraft piermitted me to make a reasonably valid
comparison between the two types of aircraft, minimizing variables and unknowns in the
equation. Although these limited experiences are not all-inclusive to fixed-wing operations in
STOVL and CTOL aircraft, [ was able to synthesize and validate a number of data points for,
and against, each type of aircraft at the tactical level. In addition to analyzing aircraft
capabilities, 1 experienced the two diverse aviation cultures and, in thé process, gained a better
understanding of how and why the Marine Corps trains, equips, and fights the way it does.

[ would like to thank the professors at Command and Staff Cc;llege along with the
Leadership Communication Skills Center fér their mentorship, guidance, and patience. I would
also like to thank the JSF (Joint Strike Fighter) Transition Task Force at Heédquarters Marine
Corps, the cadre of VMFAT-501 Instructors at Eglin Air Force Base, and the JSF Test Cell at

Naval Air Station Patuxent River for the information and direction they provided.



Introducfiéﬁ
“We cannot expect the enemy to oblige by planning his wars to suit our weapons; we hzbtst plan
~our weapons to fight war where, when, and how the enemy chooses. The chozce of time, place,
and circumstances rest with him.”
-Vice Adrniral Turner J oy, 1952
The Joint Strike Fighter (JSF) progr’afﬁl recently has attracted significant atténtion based
on its “substantial cost, ongoing development iésues, and its céntr’al place in the future of U.S.
‘ military aviation.™ The Marine Corps F-35B Lightnipg IT Short Take-off aﬁd Vertical Landing
(STOVL) variant has come under‘ increased scrutiny because it has lagged behind the F-35A and. |
'F-35C variants during develobmeﬂt test phases. In JAan‘uary 2011, Secretary of Defense'jRobert
Gz;ités stated, “I am placing ‘the STOVL variant on the équivalent ofa twg}year probation. if we :
cannot fix this vériant during this time frame and get it back on track in ter‘néls'of performance,.
cost and schedule, then I believe it should be cancelled. "3 Based on the F- 35B pro gram setbacks,
the Marme Corps currently faces a s1gn1flcant d1lemma on the future direction it will take to
‘ support the MaFme Air Ground Task Force MAGTF) with flxed-wmg Tactical Aircraft
(TACAIR). | |
- The Marine Corps took calculqted risk by »forgoing procurement of any other TACAIR
platform besides the F-35B. Critics of the F-35B variant propose that the Marine C.drps should
procufe an additiAonal,‘or_. alternéte, platform to the F—3 5B. With the assumption that the ISF
V'program as a whole will not be cancélled, the F-35B alternative platforms being explored include .
the F/A-18E/F, the F-35C variant, and a 1i'ght at;ack aircraft. All of these altérnative platforms to |
the F-35]§ weigh differently when compa’ringvsupport of the MAGTF and operational risk.
However, nc.)ne of these alternatives is a Veréatiie platforin like the F-3 SB that enables bptimal :

_support, which the MAGTF requires and expects.



A singkle TACAIR platform with standardized procedures, streamlined méintenance, and
the ébility to su’ppgbrt any MAGTF mission optimizes an asset and rn_a);imizes a.n opportunity for
the Marine Corp's. -No other platform cén replicate‘the diverse STOVL basing options,
cap'abilities. ofa fifm-géneration ajrcraft, and integ‘ration capacity wifhin the MAGTF; therefo;e,
the Marine Corps sﬁould procure the F-35B only, instead of augmenting fixed-wing tqc,tical
aviation with additional platforms, in order to provide unﬁéralleled ﬂexibility, efficiency, and
interéperabiﬁty to the MAGTF. This paper éﬁalyzes the. benefits and risks involved with the

Marine Corps procurin_g single, or multiple,‘ TACA[R platforms. It provides, as weli, a detailed
exanﬁnation of STOVL operations, future mission capabilities, and MAGTF support in order to -
validate the procuremenf of the F-35B alone. | |
The F-35B Joint Strike Fighter Program

The Departrﬁent of Defense (DOD) initiated the JSF program, as a joint program to
prqvide an affofdable fifth- genération strike fighter for the U..S. Air Force, Navy, and Marine
' C<orps. The three services, along with several‘coali'titon partners, share develop'ment, |
procurement, and'operatirig costs for the program. The F-35 Lightning II is a single-seat aircraft -
’withv ad;ranced stealth characteﬁstics Qapable of éupersonic.ﬂight.ﬂ' There z—iré three variants of
the F-35, each ciesigned to meet spécﬁic réquireme_nts in different operating en‘ﬁronments. The
Way the three F-35 variants take off .an'd 1aﬁd is the main difference between tﬁem, evén thoughy
they share 70%—90% commonality.” The F—BSA C,onventional Take-off e-md‘ Landing (CTOL),
designed primarily for the U.S. Air Force, will operate frpm traditional runways. The F—éSé
* CTOL variant (also known aé “CV” variant), designed primarily for the U.S. Navy, will operate

from conventional'runwayé and aboard aircraft carriers.’ Finally, the F-35B STOVL variant will



operate aboard ship ai;d from forward béses with reduced runway length in ;)rder to support
Marine Corps expeditionary operations. |

| The Marine Corps procurea the F-35B in order to replace an aging fleet of legacy AV-
8B; F—lSA/B/C/D, and EA-6B fixed-wing air"craft. Thés‘e aircraﬁ, designated TACAIR -
platforms, will reach the end of theﬁ écrvice life over the next ten years and require a phased-in
réplgcemept before thefr service life ends.’ The Marine Corps has forgone the produremen_t of
any other TACAIR platform in order to make a long-term inyestment in the F-35B. The return

on investment from reducing three different platforms into one creates excellent cost efficiencies.
C ) {
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In summary, the joint nature of the program,‘combined with reduceci logistics, maintenance, and
manpower requiremfznts, provides a much more long-term, cost effective plat.fOImAfor, the Marinek
Corps. |
‘ ‘While curréntly in the Devé;lopfnental Test and Evaluation (DT&E) phase at Naval Air
Station (NAS) Patuxent River, Maryland ahd\the F-35B remains écheduled to begin the
Operational Test and EQaluation (QT&E) phase in 2011.® There are currently four F-35Bs
.u.ndergoing testing and only one 1%—35C in the iriitiél phases of DT&E at NAS Patuxent River‘.‘9
hl adaition, four F-35A variants are flying gt Edwards Aif Force Base (AFB), Calierriia.~ All o
three vaﬁaqts arevc‘onducting daily dévelopmentél test flights and accomplisl‘ling‘required test
point’s.‘ In other words, maﬁy unknown variables remain in the testing process in order to
validate ’the F-35B or F-35C and its future capabilities. The Mar,inevCorp‘s éxpects delivery of
the first F-35Bs to E glin AFB, Floridé in the summer of 2011 where the first Fleet Rep;lacgment
Squadrdn (FRS) will train pilofs and ;naintenance peréonnel. The dynamic nature of aircraft

AN

testing will most likefj? lead to changes in these timelines prior to the publication of this paper.



The MAGTF and the All-STOVL Vision

“Individual Marines are the bedrock upon which our Corps was built.” |
-General James F. Amos, Commandants’ Planning Guidance, 2010'°

Individual Marines are the bactkb'one of t};é Corps and justify. the procurement of the
amphibious, ground, and aviation asséts to support them. Marines ére most efféctive at
- providing lethal and responsive combat power on the battlefield whén utilizing organic combined
arms; thus, the synergistic method rin which the Marine Corps integrates air, lgnd, and sea assets
to sﬁpport the ipdividual Maﬁne is-crucial to operational success.

Consistent with the conéept of support for Marines on the battlefield, the Marine Corps
- developed a.Marine Air Ground Task Force (MAGTF) concept that is bompriseci of several éir,
land, and sea assets. The MAGTF, ’aesigned to be flexible, maneuverable, and expeditionary,
requires ;avia'tion aSseté thét can provide immediate orgénic fire supf)ort, no matter what
environment Marines find themselves operating in. Marine ground forces are expeditionary in
~ nature and rely heavily on aviation elements to augment organic fires from grvound- and ship—
based fires that are limited in fa.nge, terrain, and mo‘bility,il Aircraft that can provide lethal and
rapid rééponée in diverse and austere environments are an indisi)ensible asset to the MAGTE.
Thus, the Marine Corps fulfills this lethal and rapid reqﬁirement by utilizing STOVL aircraft to
support the MAGTF. ' \

SVTOVL capable aircraft provide the MAGTF with flexible basiné options, gre;ater
survivability, and increased global presence. STOVL aircraft, “with their ability to operate from
shorfer runways, will reduce the need for conventional runways é.nd their associated arresting .
equipment. These aircraft must be designed to operate from any cofnbinétion of expeditionary
fields, existing runwayé, hard surface roads, or sea based.”'? These versatile basing options

- allow aircraft to base with ground forces and provide rapid response on the battlefield. Asa



result, the basing options provide gréater survivability throuéh‘ dispersion of forces across the
area of operatibns,i forcing the enem}; to defend from all locations. '

Th¢ Marine Coirps desires an all-STOVL force for the current and future MAGTFS. This
desire was évident in 1957, when the Commandant of thé Marine JCorps Geﬁéral Pate wrote a
letter tb tile Chief of Naval Operations to advocate the procurement of an hll—STOVL force to
* ‘meet operational mission capabilities as soon as technolo gy made it a viable\ bption.lj STOVL is
a pro"ven concept during combat operations over the past thirty years, especially 'with' the
procurement of the AV-8B Harrier and MV-22 Osprey. These aircraft allowed aviatioﬁ assets to
-base with grouhd elements aboard ship and land Baséd in austere environments. Thus, one can
~ infer that an-all-STOVL force will‘p"ro{/ide the Marine Corps with the expeditionary capability
requﬁed to respond to missions“i‘n “any clime and place.” Conséquently, the only fi)ged—wing .
‘platform that can provide the future MAGTF with an all-STOVL fdrcg is the F-35B.
Marine Corps Aviation and the F-35B

- Marine Corps aviation focusés on a single hattle concept that “exploits the combined

arms nature of MAGTF operations” and “allows the MAGTF commander to fight a singie battle
~with an integratéd; .task—organized force of ground, aviation, and logistic fo'llces.”ld' In fact,
Marine ayiation’s “greatest value is in its integrated coﬂtribution to the MAGTF’S o.verall
mission. It is-»desigﬁed to function most effectively as an iritegral part of the MAGTF.anc‘l canndt
be separated withopt a significant loss of capability.”lé' As such, a fixed-wing aircraft, rs\\uch as .
the F-35B, integrated into the MAGTF and capaBle»of providing rapid organic fires tc‘) the ground
element, is critical to the combat effectiveness of the Marine Corpg.

According to Marine Corps doctrine, the pﬁmary focus of Marine Corps ;lviation isatthe

tactical level, Aeven though it can contribufe to all three levels of war. '8 For example,‘ the fifth-



genéfation lcapabilities_ of the F-35B, such as stealth iand advanced networked communications,
make it able to contribute to the bﬁerétional and strategic‘levelé of war. These capabilities
combined with the joint design of the F—35vaill allow Marine Corps aviation to incréésé its
operational and strategic contributions to warfare. In addition, the F—35B’s fléxible basing via
STOVL téchnology will increase the number assets that can effect strategic actions which can be
deployed aboard various na‘l\;al platforms and forward bases. Likewise, at the operational level of
W%il‘, the low obsérvabie characteristics and increased range Qf the F-35B allow it to strike targets
' fh;it “consist of enemy capabilities or resoﬁr"ces whose destruction or neutralization are important
tothe prosecution of the campaign.”"’

| At the tactical level of war, the F-35B contributes by executing five t;f the six functions
of Marine Corps aviation. The six functi’onsrinch'lde offeﬁsive air support, anti-air Warfare,
electronic warfare, cbntrol of ai,rcra.f't’ and missiles, aerfl’al recbnnaissance, and a-ssault' support. _
The F-35B can eXecufe the first five functions, Which provide increaséd capabilities to the
MAGTF. SpeCifically, the F-35B can simultaneously conduct ﬁurn,erous Marine aviation
* functions ‘r.hé@ cuﬁently require up to three different legacy platforms. The F-35B will combine

,

the cababilities of VMFA (AW), VMFA, VMA, aﬁd VMAQ squadrons into one VMFA
squadron that can si;pport_tﬁé fequirecf functions of Marine Corps aviation.'® .

The F-35B can conduct Offensive Air Sﬁpport (OAS) with longer on-station times fér |
Close Air Supporf (CAS) and extended ranges for Deep Air Support (DAS) thah any legacy |
Marine Corps aircraf;c. The F-35B will'penetrate'Integratedy Air Defense Systems (IADS) and |
’escort itself d'uringA a strike mission better then any iegac;y platform in‘th"e DOD. Furthgrmore,

the Anti-Air Warfare capabilities during Offensive Anti-Air Warfare (OAAVV), or Offensive

Counter Air (OCA), increase with stealth technology and the Active Electronically Scanned



Array (AESA) fadar. Additionally, the F-35B provides a superior piatform to ;onduct Air
Defensé, ‘or Défensi_ve Counter Ai‘r (DCA), for amphibioué ships than the AV-8B. Furthe.rmbre,
the F-35B provides a superior‘ escort for the V;22 with extended range and greater ai.rb‘om‘e threat
standoff éapébilities than the AV-8B: |

‘In z{ddition, fifth- g‘en,eration éensoffusibn, data collection, and communications networks
of the F-3B enable real time infofmation sharing with intelligence and Command and Control
nodes, which provides Air Reconnaissance support to the MAGTF supe;riorf to all legacy .
systéms. The F—35B provides an effective Electronic Warfare (EW) platform for a hiéh threat
environment, to include Suppression of Eneﬁy Air Defénses (SEAD) and Destructiqn of Enemy
Air Defenses (DEAD). In the‘,’roles of Tactical Air Controller, Air (TAC(A)), Forward Ai’r.
ControIler-Airhome (FAC(A)) anii Striké Coordina.tidn and Reconﬁais"sance Comrﬁandér
(SCAR(C)) the F-35B ;6nducts contr§1 of miséiles and éircfaft: Although other fypes of aircraft
can éonduct these mi'ssions, the z;bility of the F-3 SB‘ to integrate into the MAGTF and its m.ulti—‘
mission capabilities distinguish it from legacy platforms and &her fifth-generation airci‘qft; thué,
the Lightning II stands out as the optimum single TACAIR platform to fulfill the required
functions of Marine Corps aviation. | | |
The Discriminators: Why the F-35B? R | o '
' The F—3$B is a unique aircraft designed to capitalize on STOVL technology and multi;
mission capabilities. These unique characteristics of the F—35B 'distinguish it from ény other
aviation platform in the world. The flexible basing options, numerous efficiencies gained, apd
interoperability within the‘ Marine Corps are mpﬁalleled discriminators for the IF—35B.. Even

though some aircraft possess these capabilities, none can provide the combined benefits achieved



from: a single platform like the F-35B in support of the MAGTF. The three major factors that

distinguish the F-35B from any other platform are flexibility, efficiency, and interoperability.

Flexibility
“Flexibly: A general competency defined as being open to change and new information,
adapting behavior and work methods in response to new information, changing conditions, or
unexpected obstacles; adjusting rapidly to new situations warranting attention and resolution;
willingly championing new ideas and methods, despite opposition, when the organizational
benefits outweigh the cost.”
-Webster’s Dictionary'®

Flexibility is the cofﬁerstone concept behind the Marine Corps operating an all-STOVL
force and provides several major advantages to the MAGTF through various basing options and
inci'eased survivébi].ity. The F-35B’s STOVL capabilities provide the flexibility required to
support the rapidly changing nature of expeditionary operations without the basing limitations of
conventional aircraft.?® For ‘example, STO,VL, capabilities permit access to an increased number
of runways and naval platforms, allowing the Marine Corps to provide organic fixed-wing fire
‘support to the MAGTF from various locations around the globe. Specifically, the F-35B has the
abﬂi‘fy to operate from reduced runway environments, various naval platforms, and any normal
runway environment that CTOL aircraft use. Increased basing options allow the MAGTF to
operate without the requirement for host country access or over-flight support.

Ability‘ fo Qperate from Reduced Runway Environments

From the Falkland Islands to current operations in Operation Enduring Freedom (OEF),
STOVL operations using Harrier aircraft have provided ground and naval commanders multiple
basing options unavailable to CTOL fixed-wing aircraft. Much like the Harrier, the F-35B can
operate from runway lengths less than 3,000 feet, which increases the number of ranways

available worldwide by eight times.”! According to Headquarters Marine Corps (HQMC), there



are less than,oine—thousand runways greater than 10,000 feet in length and less than five-thousand
mnwaye greater than 6,000 feet in length worldwide.?? Typical ifixed—wing aircraft require a
minirhum of 6,000 fee’i to eafely, operate, and most need, more runway length when operating
with comba_t/ loads (inereased ‘weight), on wet runways, or frein higher deilsity altitucies (less
perfofinance)._ There are over 20,000 runways 3,000 feet in length, which exponentially
increases the nu.mberrof airfield ei)tions available for STOVL aircraft to use. Of note, logistical
vsupport'is also available through C-130 and C-17 (traiisport/earge aircraft) when utilizing
‘runways 3,000 fo 4,000 feet in length. B |
In addition te multiple runways available, S"i“OVL aircraft can recover to (land at)

‘airfieldsi with fewer iestreints than CTOL aircraft. For example‘, if a portion of the 1'unvi/ay 18 .
‘unusabie due to enemy fire or aiircraft mishap, STOVL aiicraft can receyer on portions of the
runway or taxiways. AV-8Bs demqnstrated this capability during Operation Irziqi Freedom
(OIF) at Al Asad Air Base and duiing OEF at Bagram and Kandahar Air Bases.? Airpoits with .
runways oriented in zi single direction also limit CTOL aircraft crosswind limitations. AV-8B
aircraft were also able to land on taxiways off-axis ffoin the mairimnway when crosswindsvwe’re
out of limits for CTOL aircraft at ﬂiese combat'air’base's;24 In order to use runways shorter than
6,000 feet, aireiaft such as the F/A-18 recover to an' airfield by using aijresting"'gear.‘ STQVL |
. aircraft do het require the (logistical support required for installation of arresting gear at an
anfield, or the time required betWeen multiple recoveries via arresting \gear’. Instead, STOVL
technology provides greater ﬂexibility’ {0 fixed-wing aircraft when recovering to ran airfield"
reQuiring less runway iength, enabling off-axis landings during extreme crosswinds, a'nd'no

.requirements for arresting gear.



The specific number of available runways around the world varies according to sources
cited and the limitations involved with operating fixed-wing aircraft from austere airfields.
Some of those limiting factors include Foreign Object Damage (FOD) issues, airfield security,
runway environment lighting, and available instrumént recovery procedures. Regardless of the
inherent limitations to airfield conditions, STOVL basing options increase exponentially
compared to that of CTOL aircraft flexible basing options.

Increased flexibility for forward land-based aircraft depends on STOVL capability. For
example, over the past thirty years, AV-8A/B Harriers validated STOVL technology by
operating from Forward Operating Bases (FOBs) and E){peditionary Airfields (EAFs). In
Operation Desert Storm, sixty-six la.nd-based Harrier aircraft operated from the King Abdul Aziz
Naval Base and the Tanajib FOB.> Each base was closer to Kuwait than any other airfield and
reduced the transit time for fixed-wing aircraft to be over the target area. During the initial
stages of OIF in 2003, AV-8B aircraft operated from Forward Arming and Refueling Points
(FARPS) on Highway 1 (just 70 miles south of Baghdad) and a FOB at An Numaniyah.?® This
capability enabledHém’iers' to-inerease the number of sorties flown, decrease the number of
tankers required, and be “the most forward deployed aircraft in theatre.”’

In addition to increased runways available to STOVL aircraft, the Marine Corps has
| successfully built and sustained FOBs and EAFs for STOVL aircraft to operate from in combat
environments. For example, recent operations in OEF at FOB Dwyer and Bastion allowed AV-
8Bs, V-22s, and rotary wing aircraft to operate in close proximity to ground forces.® In
addition, Marine Corps Lieutenant General George J. Trautmen III recently stated “Whether
operating from Kandahar’s taxiways when fhe main runway is closed, from FOB Bastion when

the winds are 90 degrees off center, or from the short expeditionary airstrip...at FOB Dwyer, the

10



AV-8B-represents precisely the kind of operational game ehanger the Marine Corps envisions
with an all-STOVL Joint Strike Fighter in the future.”?" Basing fixed-wing aircraft at FOBs
reduces response time for CAS missions, increases the number of sorties flown, and reduces
transit time to the target area.’® STOVL technology in the F-35B allows the Marine Corps
continued use of an aircraft like the Harrier to support the MAGTF of the future.

Ability to Operate from Naval Platforms .

STOVL technology also increases sea-basing options available to the F-35B. Withthe
ability to land vertiéally, the F-35B will operate from various naval ships much like the Harrier
does now. The F-35B will be capable of operating from numerous amphibious assault ships,
such as the Landing Helicopter, Amphibious (LHA), the Landing Helicopter Dock (LHD), and
coalition ships that support STOVL operations. Additionally, the F-35B is capable of operating
from Carrier Vessel (CV) ships that CV aircraft operate from via catépul‘ts and érresting gear.
The U.S. Navy currently has 11 amphibious assault ships and 11 CVs in its inventory that
support ﬁxed—wmg aircraft operatlons Without the F-35B STOVL capability, the Navy and
Manne Corps lose fixed-wing air support on 11 of its 22 ships, leaving only 11 CVs with ﬁfth
generatlon strike-fighters aircraft. |

Further incre‘asingv the sea-basing options for STOVL air'craft is the fact that amphibious
assault ships are flat-bottomed boats, which allows them to operate closer to the shore and
littorals than CVs. During OIF, the USS Bonhomme-Richard and USS Battan supported
operations with 24 Harriers aboard each svhip.3 ! These ships, dedicated to strictly fixed-wing
STOVL eperations, reduced-time required between-operations with- fixed-wing and retary wing:
aircraft. These amphibious assault ships, able to operate in shallower water, maximized sortie

generation rates because they were further north in the Arabian Gulf than CVs. Numerous sea
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basing obtioﬁs available to the F—35Aenable fixéd—wing asséts to operate ﬁom various naval ships,
increase naval power bro jection, and’ improve MAGTF supportability.

The feaéibility of STOVL aircraf._t‘operating sir'riultraneously with CV aircraft is a topic
often debated betwéén the Marine Corps and the Navy. Critics of STOVL integrﬁtiqn-aboard A
CVs argue that mixed operati"on‘s complicate operapio,ns, déspite positive reporté from pfevious
fnif{ed c_iperation deploymen'ts: AV-8A and B aircraft successfully proved mixed STOVL and ‘
CV operatiéns were feasible when 'they‘ deployed and operated from thé USS Fl‘anklin D.
Roosevelt and USS Kitty Havwk.32 An After Action Report from these deployméﬁts cited that:
“The AV-8(A/B) can operate on the CV without impacting normal ops.(operations) and can take
: advantagefof times within ﬁhe normai deck cycle unusable to other CV aircr_;ift.”% Unlike the
chbiﬂation of AV-8B Harriers and differen£ platforms aboard CVs, the Acommonalitics between
the F—E;SB a;nd C variants will reduce logisfic and mainienance requirements.

| STOVL o'perations abéard ship, lwhethef integrated with CVs or not, provicie increased
ﬂexibility and efficiencies. STO\}L operations require less maneuver space for ships, reduce
manpoWer fequiremen‘ts,\and cost less than CV opcratiohs. STOVL aircraft, since ihey are
landing vertically, do nét require a shib to create wind over the deck like CV aircraft. The1‘éfore,
. ships conducting STbVL opérations do not fequire as much maneuver space as CV éperations.
STOVL aircraft can éiso launch and recover outside the normal catapult and arrestment window,
allowing' for longer flight operations with less' man;;ower ré_quifementsI to operate the flight deck.
In addition to increased flight operations aboard a CV, bOarding rates of STOVL aircraft (nearly
100%) afe typiéally better than that of CV aircraft aboard ship, which reduées the overall
TECOVETY w;ndow and increases efficiency aboard vship.34 Training of aircrew to .cond‘uct STOVL

operations' aboard ship is also less complicated then CV carrier qualifications, which creates cost,
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time, and manpower efficiencies.' Lastly, amphibious assault ships are cheaper to build andA |
operate then CVs, ranging from $1 billion to $10 bﬂlion, re.slr)ectiv‘ely.z”5 Considering the‘
advantages of STOVL capdbilities, the F-35B provides more flexibility and efficiency to the
MAGTF than CV aircraft are capable of providing. |
The flexible nature of STOVL Qperations also increases MAGTF surviv ability and

lethality. Dispersion of a;fiation aesets across the area ef operations inereeses survivability. |
Likewise, basing aviation assets at FOBs and aboard various ships rednces the strategic value of
large airfields and CVs: Dispersion of aviation assets at nurnerous locetio1ls’ reduces the risk of
aireraft susceptible to attack at these strategic locations. In addition to increased survivability,
STOVL basing options improve lethéilitybecause“they allow access to multiple avenue‘s of

approach to attack the enemy. Multiple a‘venuesnof approach, evailablewith STOVL basing
options, force the enemy to defend a larger area and increese the ability of the MAGTF to
conduct maneuvef warfare When attacking. Sun T ;u referenceel the maneuver warfare concept
when he stated, “Speed is’the essence of war. Take advantage of the enernyv"s unpreparednese; p
' tfavel by uneXpected routes and strike him wheére he has taken no pr,ecaUtiens.”36

o The unique ST OVL cha;.,acteristics of the F-35B allow it to aﬂapt to a modern and -
evolving battlefield environ;nent, while the flexible basing options permit it to operate in o
changing conditions that no other platform can. A(;lditionally, F-35B capabilities will be
proliferated across a wide spectrum of locations with the ability to integrate STOVL technnlogy
into CV and amphibious assault ship operations. Overall, the flexibility of the F-35B will
provide o‘rganizationafand warfighting benefits that outweigh the cost when corn];)ared yto CVor
CTOL aircraft. Therefqre, i_f the Marine Corps and Navy do not exploit the tactical benefits |

gained by procurement of the F-35B, they stand to lose an unparalleled future capability.
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Efﬁciency '
;“Eﬁ‘iciéncy.‘ Measure of the relative amount of resources used in performing a given unit of
work. Sometimes characterized as doing things right. Can involve unit costing, work
measurement (standard time for a task), labor productivity (ratio of outputs to labor inputs), and
cycle time.”
“Webster’s Dictionary®
* Efficiency is synonymous within the Marine Corps cufture. The Marine Corps hés a
reputation of “doing more with less”’ when it comes to manpower, équipment, and budget
constraints. In 2010, the Marine Corps consumed o}nlyﬂ18,5‘ % of the DOD budget, while
providing the' Nation 31% of ground operating ,férces, '12% of fighter/attack aircraft, and 19% of
| -attack heli‘cop’ters.38 The combined arms MAGTF embraces the concept Ac;f efficiency by using a .'
light infantry force with limited assets to proAvide' lethal cdmbat power that no other service
R replicates. Keepihg in line with this concept, the Ma;tiné.Corps has made a‘cal.culated risk by
forgoing procurerhent of any other TACAIR ﬁlatforms until the F-35B is procured, relyi.ng' o a
rAeturvn invcstrnenf of long term efficieﬁcy. Procuring only the F-35B will ﬁrovidé savings in
manpower, eqﬁipmcnt, éime, and money. Many DOD decisions are (and will continue:to be)
based on these types of efficiencies. For that reéson, t:uturc decisions on the F-35B program
shpuld factor in efficiencies in terms of combat p0wer, logistics, and trz}iﬁing.
Combat Power’

STOVL basing options permit aircraft to be closer to the Béttle space in ord'ér to provide
efficient supi:ort to the MAGTF. Aircraft operating at a ;:loser range have less distance to travel,
which equateé to more time over the target and less transit time frorh bases further éway. Less
transit time equatbes to an increase of sorties when STOVL ajrcraft operate closer to the battle

space than CTOL aircraft. Therefore, STOVL aircraft can arrive overhead in minimal time,

expend required ordnance, then quickly return to re-arm and fly another sortie. Additionally,
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STOVL aircraft can launch from a ground alert posture at FOBs and be overhead in minutes to

provide rapid and lethal responsiveness for the MAGTF. In contrast, CTOL aircraft operating - |

from CV’s and traditional airfields have longer transit times and provide a less rapid response to

| the MAGTF.‘ For example, in Operatibn Desert Storm, AV-8B Harriers flew sc;rtiés from FOBs

located less than 40 miles from Kuwait, enabling increased sortie rates and longer on-station

times than other coalition aircraft. General Norman Schwarzkopf recognized the AV-8B as one

'of the three aviations weapons platforms (1ncluchng the F-117 and AH-64) that contributed to the

qulck success of the coa11t1on

/.

' Table 1: F-35 Key Performance Parameters (KPPs)

Sonrce: Jerimiah Gertler, F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congl €ss.
CRS Report for Congress, September 23, 2010, 50. .
Notes: PAA is primary authorized aircraft (per squadron), vertjcal l1ft bring back is the amount of
weapons with which plane can safely land.

speed

. F-35A F-35B E-35C
Scurce Air Force CTOL -Marine Corps Navy carrisr-
of KPP KPP version ‘ STOVYL version suitable version
O Joint Radio frequency Very low observable  Very low observable  Very low ohservable
‘ signature ‘ B
Combat radius 590 nm 450 nm - 608 nm
‘ Air Faroe mission Marine Corps Iavy mission profile
profile mission profile '
Sortie generation 3 surge/ 2 sustsined ~ 4 sui‘,g_e I3 sustnizln;e&‘ 3 surge / 2 sustained
Logistics footprint <BC-17 equivnient < 8 C-17 equivalent < 46,000 cubic feet,
‘ . toads (24 PAA) loads (20 PAA) 243 short tons
N?ifxsion reliability - 93% © Q5% - BS%
Interoperability  Meet 100% of critical, top-level information exchange requirements;
- : secure voice and data
Marine STOVL mission . nfa 550 feet nfa
Corps perforinance — short- )
takeoff distance
STOVL mission nia 2 x K JDAM, nfa
performance — ‘ Z x AlM-120,
. vertical lift bring-hack with reserve fuel
Navy Maximum approach nfa nfa 145 knots
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- Aviat‘ion history has proven that 'sortie’ generation is more important in the initial dgys of
a conflict than time .011 station. .The F-35B has a Key Performance Parameter (KPP) to provide
four Surge sorties and three sustained sorties, whereas, the F-35A/C are only required to provide
three surge and two sustained (See Table 1).% Critics of the F-35B argﬁe tl;lét it does not have
the range or payload capabilities of the F-35A/C. The M;rine Corps is willing to accept these
limitations to tréde for STOVL capability that allows basing options closer to thé’ battle space,
- which yield a higher sortie 'generation rate and a more éfficient utilization of the F-35B. Higher
sortie g'eneration‘rates coupled v;/ith ST¢VL basing optioné make the F-35B an extremely
efficient platform to support the MAGTF

| Logistics
Intelligént militar:y leaders understand that efficient 1;0gistic planning and .support equal

suécess .on the Battlefield. Creating efficienlcies through reduced lo gistical‘ réquirements lead to .‘
more effec’tive combat powér. Thefefore,‘ forward based fixed—wiﬁg aircraft allow aircraftto -
return to base, hot refuel, and then return to the fight, instead of usjng aerial tankers. In addition,
aircraft can launch from strip alert to respond rapidly from fhe forward base instead of ﬂyirigi
contihﬁbus coverage bverhead. Theréfore, STOVL aircraft thaf basé closer to the fight
drastically reduce the amount of aerial refueling tankers re‘quired to support the MAGTF.
Typical legacy aircraft (F/A- 1»8, F-16, and F-15E) require large amounts of fuel to provide on
station time and typically requhé an aerial refuelingievéry 45-60 minutes, depending on locatio1.1 |
of the tankef and the aiffield they ére recov.eri’ng to. The F-35B Can also carry more internal fuél
than legacy USMC platfonn‘s,iproviding greatér on station time, which once again results ili léss
tankefs fequired. The cost sa\}ings from reducing tfle amount of fuel and manpower required to

aerial refuel fixed-wing jets is an efficiency that benefits the DOD.
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Utilizing forward basing options with the F-35B also reduces logistic requirements:
FOBs require a less sigrﬁfiéant logistical footprint than iafge airfieléls with numerous airpraft
based at them. Small FOBs, roadways, or portions of a run\‘ava‘y take less time and effort to
preparé, maintain, and operate. These basing ‘opti’ons only require support for a short period,
. prior to establishment of another location cioser to battle space. The use of forward bases can
‘als'o‘allow more fixed-wing éssets to be in theater when ramp space is'crowded at larger airfields,
as coalition forcvesv cufrently face'in OEF.‘”’ Theréfore, STOVL basing capa’bilities of the F-35B |
will enable a Ii ghter, more effiéient. MAGTF in the future,
| | i Training
‘In addition to Qombﬁt efficiencie:s gained, the F—35B provides Marine Corps fixed-wing
aviation wit‘h‘significant efficienéiés in training, manpower, and logis'tical.;uppoﬂ requirements.
One billion dollars is the estimated long‘;tcrm cost savings from combininé three diffelrént
airframes into a single airframe.** A singleTACAIR platform drastically feducés requirements
' tb train aviéltors and maintaiﬂers on three differen; aircrz.ift.'Combining‘ numerous training
locations, types of simulators, aﬁd maintenance schools into one pipelinevcreates cost savings .
o : ; \
across the Marine Corps. ‘The TACAIR shops at Marine Aviation Weapons and Tactics
S quadréll (MAWTS-l) and differeglf TACAIR manpower requirements at HQMC can be
combined to create more efficient departments. Additionally, one suﬁport structure for ai?craft
parts, suppbrt equipment, and enéiné r‘ep‘air shops reducesithe logistical and maiﬁtenanéé effoﬁ
1'equi;ed for the F-35B. Cénséquentl_y, a single T_ACAIR piatform creates efficiéllcies across a
w’i‘de s_péctrum of fequirem;an‘;s for Marine Corps aviation.
| A single ﬂeet of F-35Bs will create a more efficient and homogénous community of

TACAIR pilots in the Marine Corps. Marine TACAIR pilots will no longer be separate cultures
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of F/A-ls Horﬁet, AV-8B Har‘rier; or EA-6B Prowler 'pilots. A more standardized F-35B
commtinity will operate with similar tacﬁcs, techniques, and procedurés (TTPs). Thé “corporate
knowledge” across the fleet will undoubtedly lead to better-trained, equipped, and plofessmnal
_aviators able to support the MAGTF of the future. Every F- 35B pllot will be able integrate into
the MAGTF as part of the Air Combat Element (ACE), regardles§ of location or ship that aircraft -
| operate ffom.’ Historically, the only fixed-wing aviators that were able to integrate fully into a
Marine Expeditionary Unit (MEU) were AV-8B pilots that deployed aboard amphibious ships
and at forward bases. 'A homc;genous\F-35B fleet will no longer have Marine TACAIR
;Quadrons and pilots that can only suppoft the MAGTF'from joint air%ields or CVS.
| The results of these combat and garrison efficiencies are increased sortie gene;ation, a
reduced logistical fobtprint, and economical training and manpower requirements. These
efficiencies reducie‘costs, increase labor.productivity, and reduce time inputs requir'ed.
Efficiency and affordability are common themes across the board when implementing the F-35B -
ipto tﬁe MAGTF, wﬁich happens to align well with the current budget cuts and .restfictions the
Mafiﬁe‘ Corps is .fa.ci(rig. |
Interoperability
| “Intei’operabflity: A property refefring to the ability of diverse systems and ‘lorganizations to‘ :
work together (inter-operate). The term is often used in a technical systems engineering sense,
or alternatively in a broad sense, taking into account soctal polmcal and organizational factors
that impact system to system performance.”
: -Webster’s DictiOnary
The iriter_operablé néture of fhe F-35B is evident in its abili.ty to integrate into the
MAGTTF and joint o'per'ations. The MAGTE, much like the definition of interoperability states, is
a comblnatlon of diverse systerns and orgamzatlons workmg synerglstlcally to provide flexible

o~

and efficient combined arms on the battlefleld Aside from the AV-8B, the F-35B i is the only
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- fixed-wing pl\;ltfoim that can fqlly integrate into I;he‘MAGTF. Procurement of solely the F-35B

- provides thé MAGTF with an interchangeéble fixcd-wiﬁg platform that can support any mission
requirernent. Additionally, the cpmmonalities arﬁong the F-35 variants perllnit‘the Fi-3.SB to
integrzﬁe easily into jo.int operations. | |

~ Assingle ﬂefet of F—35Bs, as opf)osgd to a mixed fleet with additional plratforr.ns, pr_ovides .
Marine COrpé aviation with iricreased interoperability. The Marine Corps will have twenty-one-
active component F-35B VMFA squﬁdrons all capable of suppoffing the samé missions.* Tn

' theor}vr,‘any squadron of Ff3 5Bs can now supbort a MEU, Unit Deploymenf Program (UDP), or
TACAIR Integration (TAI) with the Department of the Né\)y.45 The F-35B community will be
interchangeable across all TACAIR missions and able to spread-load required deplc;yménts.

“ Curfently, there are only seven AV-SB /squadrons éble to support seven MEUs in additibn to
deployments in support of OIF/OEF, forcing a high operations tembo and limited use of .assets.

. The Marine Corps will now have twenty-one squadrons that can support a MEU and forward
base in a STOVL environment. Similar to VMFA missibh capabilities', F-35B pilots and
maintainers will be interoperabl-e across thé fleet. VMFA personnel will be intercilangéable |
between any Marine Air Wing (MAW) or Marine Ai; Group‘ (MAG) that has F-35s, which
provides HQMC with flexible and interbperable manpower assignments.

In addition to integration into the MAGTTF, the commonalities of the three F—35 variénts
provide increésed inte;operab‘ility in the joint aﬁd c'oali’tion envirQnments. Standardized TTPs
aﬁong aviators and commbn ‘logistic requi;ements will allow for seamless interoperability |
among the three servvices during a joint campaign and with .partner nations during traiininé and

coalition operations. The F-3 5B will also be able to operate from more locations than any other
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fixed-wing aircraft, providing the joint commander with the most interoperable and versatile
aircraft in the DOD inventory.l | - |

One of the mostimportant ways that STQVL technology permits interoperability 1s
through the basic culture ahd mentality or zt Marine Corps fighting force. The MAGTF concept
of Marines living, training, and fighting together provides a lethal force thatt no other service is
‘capable of replicating. MAGTFs, especially MEUs, are ari inte grated team thelt understunds each
other’s mission{s. and howeach element of the MAGT F compliments the other. The Grourid
Combat Element (GCE) and ACE harness the true synergy of combined arms when they plan,
brief, execute; and de-brief together. Distorted.co/mmunication ean occur.without direct support’
assets attached to.the MAGTF,‘which ,increases friction on“the bélttlefield. The integrated
- MAGTF eoncept provitles a perfect venue for organic fire assets to have face-to-face
communicatioh, use familiar equipment, and fight with eombined arms. »

’l"he culture and system integretion of the MAGTE provide an extremely iriteroperable
force. The 1nteroperab1hty, efficiencies, and flexibly of the F-35B prov1de the MAGTF with a
lethal respons iveness on the battlefield irreplaceable by any other platform Sole procurement of
the F—3SB facﬂitates a homogenous fleet of F-35Bs that support MAGTF requlrements. Lastly,
the F-35B provides true interoperability within the MAGTF organization and throughout Marine
Corps culture, " \ B
Alternatives to the F-35B Program

Flexibility, efficiency, and interoperability provide compelling reasons for the sole
procurement of the F-35B and its importance to the MAGTF; however, the counterargument to- .

procurement of a single platformiis the risk involved in doing so. Cancellation of the F'-35B

program or significant delays in testing could force the Marine Corps to acquire or develop an

A,
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alternative fixed-wing platform: The risk invelved- in-relying on-a single platform-(F-3 5B—).~ that
has not completed testing is high for thé Marine Corps. Acquiring a secondary platform that
wﬂl augment the F-35B fleet would mitigate this risk. Significant delays in the F-35B pfogram-
will force retirement of legacy aircraft prior to the standing up of new F-35B squadrons, creating
a large gap of ﬁxed—wing aircraft available to support the MAGTF. The F-35B alternatives, or
additional platforms, beiﬁg explored by HQMC or via independent research methods include a
light attack aircraft, the F/A-18E/F Super Hornet, and the F-35C CV variant.

Light attack alternative platforms include the AT-6B Texan, the A-29 Super Tucano, and
the OV-10X Bronco.*® Each of these aircraft provides a cheaper and more persistent platform in
a permissive low-threat envirdnment. These aircraft could potentially fill a vﬁde gap between
multimillion dollar fifth-generation strike-fighters and rotary-wing aircraft in the CAS
environment, reducing cost in systems, logistics, and training. The Marine Corps has already
incorporated systems like Harvest Héwk into the KC-130J, which contribute to the CAS
requirements in a permissive environment.*” The light attack platform mentioned and the KC-
130 are capable of operating from FOBs with runways 3,000 feet in length or less.®®

The F/A-18E/F Super Hornet is a proposed platform to augment the F-35B fleet while the
transition occurs. Procuring F/A-18E/Fs could alleviate the process of extending service life of
legacy FA-18s and reduce the risk of having a TACAIR shortfall during the F-35B transition.
The U.S. Navy plans to keep the F/A-18E/F integrated into its Carrier Air Wings (CAW) over
the next ten to fifteen years while they transition to F-35Cs.* The F/A-18E/F is coxﬁparable in
range, endurance, and payload to-the F-35B; but lacks the true fifth-generation capabilities.
F/A-18E/Fs could be incorporated into the current Marine Corps F/A-18 fleet and provide a

cheaper short-term alternative to the F-35B.° 0
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A more likely alternative than the F/A-18E/F is the F-35C CV variant. The F-35C hasa
longer combat fadjus and heavier payload capabilities than the F-35B (See Table 1).51’ The F-
35C exceeds the tactical ;cquitemepts the Marine Corps desireé and is capable of CV and EAF
opefations (with arresting gear). Procuring a combihatibn of F-35Bs and F-35Cs provides risk
mitigatio;l if problems occur with the F-35B after testmg in an operational enViroﬁment. A
mixed F-35 fleet would be similar to the way Marine TACAIR operates today. Other benefits
gained from a mixed F-35 fleet are; incréased joint integration with the US Navy, the TACAIR
: Iﬁtegration' (TAD commitment_fulfilléd, and the botential to reduce rnanpowér requirements by V
‘ ;:ombining E-35C Fléet Repiaceme‘nts Squadrons (FRS) with the U.S. Navy.sy2 The Navy is
publicly oppds?d :[O STOVL infegrafion aanrd CVS and would most likely sp.ppért a mixed
fleet-of Marine Corps F-35Bs and F-35Cs. However, the F-35C is even earlier in its DT test |
phaseé than fhe F-35B; thérefore, tf;e risk in procuring this aircraft éould increase as well if both
programs are dela’yed.53 '

»The risk incurred by the Marine Corps “putting all of its eggs into‘ one basket” "with‘ the F- -
35B program‘ is high. If the F-35B program fails or is cancelled, the Marine Corps will be étuck .
o wi.thout a TACAIR platform to support the MAGTF "I'hesé alternative ~p1atforrns mentioned

: pfovide riék mitigation, and in some éases a éheaper alternative. ‘Augmenting’the E—3 5B fleet
would be ideal ovér cancelling it in favor of another platform. The opﬁmum solution to
augrne;nt the F-jSB fleet is a combination of F-35Bs and F-35Cs, as opposed to dissimilér
.platforrﬁé. |

» Even thougﬁ each of these aitemative platforms prov;des risk mitigation,‘ none of them

providé the Mariné Corps with STOVL basing opﬁons and the ability for the Marine Corps to

homogenize its TACAIR fleet. Combinations of the F-35B and an additional platform might
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fulfil] Mz;rine Corps mission requireﬁents, but would invoivg more training, maintenahce, and
logistics éfforts to sustain a second platform, which is especially true with the procurement of a
light attack platform or the F/A-18E/F. Neitﬁer platform possessés fifth- gen‘érat‘io‘n capabilities,
which makes sufviQaI in ahigh fhreat environment more challenging. None of these alternative
platforms has STOVL capabﬂity, which reduces flexibility and does not suppdrt an all-STOVL
force for the Marine Corpé. A mixed‘ force- of F-35B's and F-35Cs does not provide the Marine
Corps with an all-STOVL capability nor does it allow for a horriogenized TACAIR community.
Sole procurement éf the F-35B is the only way to provide the MAGTF with flexible, éfficient,
and interoperable support. | |
The Way Ahead: STOVL
| " The Marine Corps has bfeen a leader in innovative tactics and technolo gy ever '
since ‘its inception. This visionéry mindset allowed the Marine Corps to ad'abt to
. evolving warfare eﬂviroﬁments'and truly be able to fight in “any climb and piace’-’ over
the past two-hundred yéars. The acquisition and puréhase of the AV-8A from the United
I&ingdorri in the 1970s is'just one example of the Marine Corps’ willingness to make .V
decision baseci on combat capabilities over political inﬂuence.54 The AV.—SA eventually
‘matured into the successful AV-8B program that has prov1ded the inspiration for the F-
35B STOVL variant. The Marine Corps has vahdated the use of STOVL aircraft to
provide maximum support the MAGTF at FOBs and.aboard amphibious ships: With the
technology avéilable today, there is no doubt that the F-35B will be able fo meet or
exceed the STOVL capabiiifies that the AV—8B cwrently -offer_s.

From an economic perépective, thé sole procﬁl'ement of the F-35B for the Marjne

Corps nets the most gains achieved from a single platform. Like all entrepreneurships
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(new aircraft procurement), there is risk involved. Thé benefits gain’edA from an all-
STOVL fleet of F-35Bs outweigh:"the risk invdlved. None of the proposed alternatives to’r
the F-3 53 provides an all STOVL force with fifth- géneration capable 'TACA]R support
available tofhé MAGTF. .The J,SF program has billiéns of dollars invested inté 1t, it is
doubtful that the DOD‘will 1et it fail. Tt will be incumbent upon Marine Corps leadership,
aviators, and maintenaﬁce personnel to prevent failure of the F-35B program in the
| ~ future.

| The Marine Corps sﬁould continué its pufsuit foran all STOVL force despite potential
program setbacks or political pressuré to change. The flexibility, efficiency, and interoperability
of th‘e F-35B provide the lethal response féquired to support the future MAGTF in an évoiving
-and éhanging warfare envifonl*nent. Warfare, which is inherently unpredictable in tl;e types of
coqﬂicts fought and locations where it will occur, requires an adaptéble and responsive aircraft
like the F-3 5B to support the MAGTF. Therefore, the Marine Corps should procure solely the F-
35B and' avoid. proCuring additional platforms to augment fixed-wing aviation. The combined
fifth—generation and STOVL capabilities of the F—?SB yield the world’s most versatile strike-
fighter in the history of nlilitz;ry aviation; the futﬁre sﬁccess df Marine Corps aviation' depends\orn

its incorporation into the MAGTF.
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